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SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, HITOSHI FURUYA , a citizen of 
Japan residing at Atsugi-Shi, Kanagawa , Japan, SHIGERU 
YOSHINO, a citizen of Japan residing at Atsugi-Shi , Kanagawa, 
Japan and TAKASHI SATO, a citizen of Japan residing at 
Atsugi-Shi, Kanagawa, Japan have invented certain new and 
useful improvements in 

DISK APPARATUS 



of which the following is a specification:- 
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TITLE OF THE INVENTION 

DISK APPARATUS 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention generally relates to 
a head base unit, and more particularly to an 
optical head base unit forming a part of an optical 
apparatus . 

10 2. Description of the Related Art 

An optical disk apparatus has a structure 
including an optical head base unit. The optical 
head base unit has an optical head that is movably 
supported by a guiding rod on a base portion. The 

15 height of the guiding rod is adjustable so that the 
optical head can move parallel to the plane of an 
optical disk (e.g. CD-ROM) which disk is supported 
and rotated on a turntable . 

Figs.7A, 7B, and 7C show a height 

20 adjustment mechanism of a guiding rod 20 of a 

conventional optical head base unit. The height 
adjustment mechanism is structured having a coil 
compression spring member 10 and an adjustment screw 
member 11. The coil compression spring member 10 

25 disposed on a base plate 21 exerts a force on the 
guiding rod 20 upward in the direction Zl so that 
the guiding rod 20 is pressed against the bottom 
surface of a flange 11a of the adjustment screw 
member 11. The adjustment screw member 11 is 

30 screwed into the base plate 21. In a case where the 
adjustment screw member 11 is rotated in a 
tightening direction with a screwdriver, the guiding 
rod 20 is pressed downward so that the height of the 
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guiding rod can be adjusted to be lower. In a case 
where the adjustment screw member 11 is rotated in a 
loosening direction, the height of the guiding rod 
20 can be adjusted to be higher. 

Owing to the conventional height 
adjustment mechanism being structured by the coil 
compression spring member 10 and the adjustment 
screw member 11 , the conventional height adjustment 
mechanism has a problem of requiring excess 
components and steps during assembly. 

Furthermore, since the spring force of the 
coil compression spring member 10 is directed not 
only upward against the guiding rod 20, but also 
downward (direction Z2) against the base plate 21, 
creep or deformation may occur in some cases. 

SUMMARY OF THE INVENTION 

It is a general object of the present 
invention to provide a disk apparatus that 
substantially obviates one or more of the problems 
caused by the limitations and disadvantages of the 
related art. 

Features and advantages of the present 
invention are set forth in the description which 
follows, and in part will become apparent from the 
description and the accompanying drawings, or may be 
learned by practice of the invention according to 
the teachings provided in the description. Objects 
as well as other features and advantages of the 
present invention will be realized and attained by a 
disk apparatus particularly pointed out in the 
specification in such full, clear, concise, and 
exact terms as to enable a person having ordinary 
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skill in the art to practice the invention. 

To achieve these and other advantages and 
in accordance with the purpose of the invention, as 
embodied and broadly described herein, the invention 
5 provides a disk apparatus including a head that 
reads information from a disk; a guiding rod that 
movably supports and guides the head; and a height 
adjustment portion that is rotatably formed on a 
base for adjusting the height of the guiding rod, 
10 wherein the height adjustment portion includes a 
height adjustment cam for sandwiching the guiding 
rod . 

Further, in the disk apparatus according 
to the present invention, when the height adjustment 

15 portion is rotated where the guiding rod is 

sandwiched by the height adjustment cam, the height 
of the guiding rod may be adjusted while the guiding 
rod is restrained by the height adjustment cam. 

Further, in the disk apparatus according 

20 to the present invention, the height adjustment 
portion may be shaped as a circular cylinder. 

Further, in the disk apparatus according 
to the present invention, the height adjustment 
portion may be formed by outsert molding. 

25 The foregoing structure, in which the 

height adjustment cam sandwiches the guiding rod, 
requires no coil spring for applying an upward force 
on the guiding rod. Further, the foregoing 
structure, in which the height adjustment portion is 

30 rotatably formed on the base by outsert molding, 

requires no separate component to serve as a height 
ad j ustment member . 

Further, in the disk apparatus according 
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to the present invention, no height adjustment cam 
is formed at a prescribed peripheral area of the 
height adjustment portion. 

By not forming a height adjustment cam at 
the prescribed peripheral area of the height 
adjustment portion, the guiding rod can be advanced 
toward and assembled to the height adjustment 
portion with ease. 

Further, in the disk apparatus according 
to the present invention, the height adjustment cam 
may sandwich the guiding rod at an end portion of 
the guiding rod. 

By fitting the end portion of the guiding 
rod (corner portion of the end portion) to the 
height adjustment cam, the height adjustment cam is 
able to sandwich the guiding rod more firmly 
compared to a case where the height adjustment cam 
sandwiches the side portion of the guiding rod. 

Further, in the disk apparatus according 
to the present invention, the end portion of the 
guiding rod may have an end surface that is engaged 
by a bottom surface of the height adjustment cam. 

By allowing the end surface of the end 
portion of the guiding rod to engage the bottom 
surface of the height adjustment cam, deviation of 
the guiding rod can be restricted in an axial 
direction thereof . 

Other objects and further features of the 
present invention will be apparent from the 
following detailed description when read in 
conjunction with the accompanying drawings. 
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Fig.l is a plan view of an optical disk 
apparatus according to an embodiment of the present 
invention ; 

Fig. 2 is a perspective view of a height 
5 adjustment mechanism of a guiding rod shown in 
Fig.l; 

Figs.3A, 3B, and 3C are views of a height 
adjustment mechanism of a guiding rod shown in 
Fig. 1 ; 

10 Fig. 4 is an enlarged view showing part of 

Fig . 3C ; 

Fig. 5 is a perspective view showing a 
guiding rod in a set state; 

Figs.6A, 6B , and 6C are views for showing 
15 a guiding rod being engaged by a height adjustment 
cam; and 

Fig.7A, 7B, and 7C are views showing a 
height adjustment mechanism for a conventional 
guiding rod. 

20 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following, embodiments of the 
present invention are described with reference to 
the accompanying drawings . 

25 Fig.l is a plan view showing an optical 

disk apparatus 30 according to an embodiment of the 
present invention. The optical disk apparatus 30 
has an optical head base unit 32 which is assembled 
to the inside of a housing 31. The optical head 

30 base unit 32 includes a metal base plate 33, in 

which a turntable motor (not shown) , a turntable 34 
rotated by the turntable motor, an optical head 35, 
and an optical head moving mechanism (not shown) for 
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moving the optical head 35 in directions X1-X2 are 
disposed on the metal base plate 33. 

The metal base plate 33 has guiding rods 
40 and 41 disposed thereon, in which the guiding 
5 rods 40 and 41 are situated parallel to each other 
in directions X1-X2 . 

The optical head 35 has an arm portion 36 
(toward direction Yl) being supported by the guiding 
rod 40 and an arm portion 37 (toward direction Y2) 
10 being supported by the guiding rod 41. The optical 
head 35, being supported and guided by the guiding 
rods 40 and 41, is moved by the optical head moving 
mechanism (not shown) in directions X1-X2 , to 
'thereby read, for example, information from an 
15 optical disk 50 (e.g. CD-ROM) supported and rotated 
on the turntable 34. 

Here, supporting bases 60 and 61, serving 
to support the corresponding end portions of the 
guiding rod 40, are formed to the metal base plate 
20 33 by outsert molding. Other members also being 

formed to the metal base plate 33 by outsert molding 
are: supporting base 62 serving to support an end 
portion 41a (situated toward direction X2) of the 
guiding rod 41; a supporting base 63 serving to 
25 support an end portion 41c (situated toward 

direction XI) of the guiding rod 41; and a height 
adjustment portion 64 engaged to an end portion 41b 
(situated toward direction XI) of the guiding rod 41. 
The height adjustment portion 64 is structured as a 
30 height adjustment mechanism for the guiding rod 41. 

Fig. 2 shows a supporting state of the 
guiding rod 41. Figs.3A, 3B, and 3C show the height 
adjustment portion 64. 



EL967332450US 



As shown in Fig. 2, the supporting base 62 
has an opening 62a formed at a side surface thereof. 
The end portion 41a of the guiding rod 41 is fitted 
to the opening 62a to thereby define the height of 
5 the end portion 41a of the guiding rod 41a. 

The supporting base 63 has a U-shaped 
groove portion 63a which is formed as an opening in 
the Zl direction. The end portion 41c of the 
guiding rod 41 is fitted into the U-shaped groove 

10 portion 63a. The position of the end portion 41b of 
the guiding rod 41 is restricted in terms of 
directions Y1-Y2 , but is not restricted (i.e. can be 
displaced) in terms of directions Z1-Z2 . 

As shown in Figs. 2, 3A, 3B, and 3C, the 

15 height adjustment portion 64 is shaped as a circular 
cylinder. The height adjustment portion 64 includes 
a circular tube portion 64a, in which an opening is 
formed on an end (toward direction Zl) of the 
circular tube portion 64a. A connection portion 64c, 

20 protruding from a bottom plate portion 64b to 

direction Z2, penetrates through an aperture 33a of 
the metal base plate 33, to thereby connect with a 
flange portion 64d situated on a bottom surface of 
the metal base plate 33. The connection portion 64c 

25 is positioned on an axial line 70 of the height 

adjustment portion 64 and is shaped as a circular 
cylinder. The aperture 33a of the metal base plate 
33 is shaped as a circle. The metal base plate 33 
is tightly sandwiched by the bottom plate portion 

30 64b and the flange portion 64d. Thereby, the height 
adjustment portion 64 will not wobble in directions 
Z1-Z2, will not tilt in other directions, will be 
able to stand firmly and perpendicularly on the 
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metal base plate 33 , and thus , will be able to 
rotate around the axial line 70. Furthermore, the 
height adjustment portion 64 is formed to rotate 
tightly and is unable to freely rotate in either 
5 direction from its set rotated position. 

Furthermore, the height adjustment portion 64 is 
disposed in a manner facing the end portion 41b 
(situated toward direction XI) of the guiding rod 41. 

A height adjustment cam 65 is formed on 

10 the side cylindrical surface partly surrounding the 
circular tube portion 64a. As shown in Fig.3A, the 
height adjustment cam 65 includes: an upper flange 
portion 65a and a lower flange portion 65b which are 
disposed as two stages situated one on top of the 

15 other and slightly tilted a degrees with respect to 
the horizontal plane (X-Y plane) ; and a groove 
portion 65c which is disposed between the upper 
flange portion 65a and the lower flange portion 65b 
in a tilted manner (due to the angle ol ) . The upper 

20 flange portion 65a, the lower flange portion 65b, 

and the groove portion 65c are structured to form a 
part of an inclination. Numeral 65d indicates a 
bottom surface of the groove portion 65c. In the 
height adjustment cam 65, the width W of the groove 

25 portion 65c is equal to or slightly less than the 

diameter d of the guiding rod 41. Furthermore, the 
upper flange portion 65a and the lower flange 
portion 65b are disposed in the same peripheral area 
and thus are formed to surround the circular tube 

30 portion 64a approximately 180 degrees. Furthermore, 
the circular tube portion 64a has a peripheral side 
surface portion 66 situated on the opposite side of 
the height adjustment cam 65 with respect to the 
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diameter direction of the circular tube portion 64a. 
Furthermore, a groove 67 is formed on a top surface 
of the bottom plate portion 64b so that the tip of a 
screwdriver may be fitted thereto. 
5 As shown in Fig. 5, the peripheral side 

surface portion 66 is rotated to a position facing 
the supporting base 63. 

The height adjustment portion 64 is 
operated in a manner described below. 

10 The guiding rod 41 is set (assembled) in a 

manner shown in Fig. 5, in which the end portion 41a 
(situated toward direction X2) of the guiding rod 41 
is fitted to the opening 62a of the supporting base 
62 , and a portion proximate to the end portion 41b 

15 (situated toward direction XI) of the guiding rod 41 
is fitted to the U-shaped groove portion 63a of the 
supporting base 63. Since the height adjustment cam 
65 is formed in a manner surrounding only a portion 
of the circular tube portion 64a, the height 

20 adjustment cam 65 will not obstruct during the 
procedure of fitting the guiding rod 41. 
Accordingly, the procedure of setting (assembling) 
the guiding rod 41 can be performed easily. 

Next, the screwdriver (not shown) is 

25 inserted into the circular tube portion 64a; then, 

the tip of the screwdriver is fitted into the groove 
67; and then, the screwdriver is rotated 
approximately half ways; thereby rotating the height 
adjustment portion 64. In the midst of rotating the 

30 height adjustment portion 64, the end portion 41b 

(situated toward direction XI) of the guiding rod 41 
is fitted to the groove portion 65c. Accordingly, 
the end portion 41b of the guiding rod 41, being 
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tightly sandwiched between the upper flange portion 
65a and the lower flange portion 65b, can be fitted 
to the height adjustment cam 65 , so as to thereby 
restrict positioning in directions Z1-Z2. 
5 A procedure of fitting the groove portion 

65c to the end portion 41b of the guiding rod 41 is 
described below with reference to Figs.6A, 6B, and 
6C. Figs.6A, 6B , and 6C show a state of engaging 
the height adjustment cam 65 of the height 

10 adjustment portion 64 to the end portion 41b of the 
guiding rod 41 when viewed from an axial direction 
(direction XI) of the guiding rod 41. With 
reference to Figs.6A, 6B, and 6C, as the height 
adjustment portion 64 is rotated, an entrance 

15 portion 65cl of the groove portion 65c is drawn 

closer to an arc portion 41e of the guiding rod 41 , 
and is thus fitted to the guiding rod 41. Hence, 
the arc portion 41e of the guiding rod 41 serves as 
a guide for smoothly fitting the groove portion 65c 

20 to the guiding rod 41. 

In the state where the groove portion 65c 
is fitted to the guiding rod 41, corner portions 41f, 
41g of an end surface 41d of the end portion 41b are 
engaged by the upper flange portion 65a and lower 

25 flange portion 65b, respectively, in a manner shown 
in enlarged view Fig. 4. Therefore, the height 
adjustment cam 65 firmly restricts the height of the 
end portion 41b of the guiding rod 41. 

When the height adjustment portion 64 is 

30 rotated in a clockwise direction (illustrated with 
arrow C in Fig. 5 and/or Fig.3B) with use of a 
screwdriver, the end portion 41b of the guiding rod 
41 is displaced toward direction Zl. When the 
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height adjustment portion 64 is rotated in a 
counter-clockwise direction (illustrated with arrow 
CC in Fig. 5 and/or Fig.3B) , the end portion 41b of 
the guiding rod 41 is displaced toward direction Z2 . 
5 Accordingly, the end portion 41b is displaced (where 
the end portion 41a is the center) in directions Zl- 
Z2 while the portion proximate to the end portion 
41b is guided by the supporting base 63 , to thereby 
enable adjustment of the height of the guiding rod 
10 41 . 

After the screwdriver is withdrawn, the 
position of the height adjustment portion 64 is 
reliably set, and the height of the end portion 41b 
of the guiding rod 41 is restricted by the upper 
15 flange portion 65a and the lower flange portion 65b, 
to thereby secure the guiding rod 41 at the adjusted 
height. 

It is to be noted that the procedure using 
the screwdriver is performed based on data obtained 

20 by mounting an adjustment test optical disk on the 
turntable 34 of the optical disk apparatus 30 and 
reading the adjustment test optical disk by moving 
the optical head 35 along the guiding rods 40 and 41. 

As shown in Fig.3C, the end surface 41d of 

25 the end portion 41b (situated toward direction XI) 

of the guiding rod 41 makes contact with the bottom 
surface 65d of the groove portion 65c, to thereby 
restrain the creation of skew in the axial direction 
(direction XI ) . 

30 It is to be noted that the height 

adjustment mechanism of the guiding rod 41 may be 
applied not to the guiding rods for guiding the 
optical head 35, but to a guiding rod for guiding a 
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moving magnetic head . 

In consequence, the present invention 
provides a disk apparatus including a head that 
reads information from a disk; a guiding rod that 
5 movably supports and guides the head; and a height 
adjustment portion that is rotatably formed on a 
base for adjusting the height of the guiding rod, 
wherein the height adjustment portion includes a 
height adjustment cam for sandwiching the guiding 

10 rod. Further, in the disk apparatus according to 
the present invention , when the height adjustment 
portion is rotated where the guiding rod is 
sandwiched by the height adjustment cam, the height 
of the guiding rod may be adjusted while the guiding 

15 rod is restrained by the height adjustment cam. 
Further, in the disk apparatus according to the 
present invention, the height adjustment portion may 
be shaped as a circular cylinder. Further, in the 
disk apparatus according to the present invention, 

20 the height adjustment portion may be formed by 

outsert molding. Therefore, the foregoing structure, 
in which the height adjustment cam sandwiches the 
guiding rod, requires no coil spring for applying an 
upward force to the guiding rod. Further, the 

25 foregoing structure, in which the height adjustment 
portion is rotatably formed on the base by outsert 
molding, requires no separate component to serve as 
a height adjustment member. Therefore, the number 
of required components can be reduced in comparison 

30 to the conventional disk apparatus, and the 

procedures of assembling a coil spring and screwing 
in a height adjustment member can be eliminated. 
Accordingly, efficiency in assembly can be improved, 



EL967332450US 



-13- 

and risk of creep or deformation can be eliminated 
since no coil spring is required for assembly. 

Further, the present invention is not 
limited to these embodiments, but various variations 
and modifications may be made without departing from 
the scope of the present invention. 

The present application is based on 
Japanese Priority Application No . 2 002-3 637 14 filed 
on December 16, 2002, with the Japanese Patent 
Office, the entire contents of which are hereby 
incorporated by reference. 



